Site-directed mutagenesis of mouse thymidylate synthase: alteration of Arg44 to Val44 in a conserved loop guarding the active site has striking effects on catalysis and nucleotide binding.
The arginine located at position 44 of mouse thymidylate synthase is in a highly conserved loop that is in close proximity to the active site cleft of the enzyme. Structural analyses have suggested that this arginine forms hydrogen bonds with the alpha-carboxylate of the C-terminal amino acid and the phosphate of the substrate analog, FdUMP (D. A. Matthews, K. Appelt and S. J. Oatley, (1989) Adv. Enz. Reg., 29, 47-60). We have used protein engineering techniques to change this amino acid residue to valine. This alteration leads to large reductions in the ability of the enzyme to form covalent complexes with substrate (dUMP) or inhibitor (FdUMP) and at least a 100-fold reduction in catalytic activity. These observations show that this arginine plays an important role in maintaining catalytic activity of the enzyme.